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Background: Waterpipe smoking started as a cultural phenomenon but has become a social phenomenon.
Hookah cafes are an increasingly popular venue for socializing. Studies suggest that waterpipe users perceive
smoking the waterpipe as less addictive and harmful than cigarette smoking. The aim of this study was to assess
the beliefs, and associated behaviours, regarding the health-risk of smoking the waterpipe.
Methods: A cross-sectional descriptive study was conducted with a sample of first year students at a historically
black university in the Western Cape, South Africa. A self-administered questionnaire was constructed from the
College Health Behaviour Survey. The final sample was 389 university students, 64% (250) females and 36% (139)
males. The sample had a mean age of 22.2 years (SD = 5.04).
Results: Waterpipe users perceived the health risks of smoking the waterpipe to be exaggerated (48%) and less
addictive (58%) than non-users (13% and 17%, p<.001). Additionally, the findings confirm that waterpipe smoking is
conducted in a social setting (61%). This social setting included smoking on campus (28%), in the family home
(11%), at a party (9%), at a friend’s place (6%) and in a restaurant (1%). Of concern was the majority of users smoked
the waterpipe on a daily basis (70%) and that the tobacco mix was easily available (90%). The most common
self-reported reason for smoking the waterpipe was for relaxation.
Conclusion: As with previous studies, the results of this study confirm the false perception that smoking the
waterpipe is not a health risk and is socially acceptable. Additionally, the findings of the study raise concerns and
an awareness of smoking the waterpipe in the family home and implications for children. The results of this study
provide important information for tobacco control and substance abuse policies in South Africa. These findings
highlight the need for further research to determine the extent of waterpipe smoking at other universities in South
Africa.
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The use of the waterpipe (also known as hubbly bubbly,
shisha, narghile or hookah pipe) started as a cultural
phenomenon [1]. Today the use of the waterpipe has be-
come a social phenomenon as with cigarette smoking,
with hookah bars, cafés and restaurants becoming popular
social gathering places for young smokers and their
friends [2]. One of the reasons for the popularity of the
waterpipe is the social availability and accessibility of both* Correspondence: nicoletteroman@gmail.com
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distribution, and reproduction in any mediumthe waterpipe and the tobacco used [3]. Furthermore,
waterpipe use is widely viewed as a safer alternative to
cigarette smoking rather than a potential health risk [4].
Waterpipe smoke contains significantly higher quantities
of toxic heavy metals such as arsenic, nickel, cobalt, chro-
mium, lead as compared with cigarette smoke [5]. Re-
search has indicated that the relationship between water
pipe use and consumer risk, is dose-response related [6].
The health effects of the waterpipe are under-studied, but
users believe that as smoke is drawn through water, the fil-
tration process removes dangerous particles in the smoke,
and users would therefore consider waterpipe smoking asCentral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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there are studies which suggest that the level of the nicotine
does not change when the smoke is filtered [9,10]. Thus the
waterpipe could be considered to be a health risk due to
the presence of nicotine and toxic heavy metals in the
smoke of the waterpipe. Studies suggest that smoking the
waterpipe has long-term health effects which include can-
cer [11,12], respiratory health issues [13], acute increased
heart rate and systolic and diastolic blood pressure [14].
Besides the smoke of the waterpipe being a health risk
owing to tobacco use, additional health risks have been
noted in studies. Sharing a waterpipe is a contributing
factor to the spreading of tuberculosis, mononucleosis,
viruses and bacteria when an infected individual shares a
mouthpiece with none-infected individuals because of the
transmission of oral secretions [15]. The humid closed
hose may act as a source of tuberculosis infection among
waterpipe users and the common use of one waterpipe
amongst a group of users [16]. Poor sanitation, inadequate
cleaning of the waterpipe and lack of public health over-
sight contribute to the spread of infectious diseases. In
addition, hookah bars are not required to sterilise or re-
place the waterpipe mouthpieces after use [15].
Prevalence studies suggest that waterpipe use amongst
school children in Middle Eastern countries and among
university student groups of Middle Eastern descent in
Western countries have the highest rates [2]. In addition,
the use of the waterpipe often takes place during social
activities between family members and friends, in and
out of the home. Smoking the waterpipe predicts regular
and increased cigarette smoking [15].
Research focusing on the waterpipe in South Africa is
limited. To our knowledge, only two studies focusing on
the waterpipe have been conducted in South Africa. The
first study focused on secondary school learners in a
disadvantaged community in Johannesburg. The results
indicated that 60% of participants used the waterpipe,
which included 20% daily use [17]. The second study
focused on university medical students in Pretoria. The
prevalence of waterpipe use was 18.6%. The results
suggested that South African medical students used al-
ternative tobacco products and this could be considered
to be part of a pattern of risk-taking behaviour [10].
According to the results of the South African Youth
Risk Behaviour Survey 2008 conducted by the Medical
Research Council [7], the Western Cape Province (36.7%)
has a significantly higher prevalence of current tobacco
smoking and current frequent tobacco smoking (14.6%)
than the national average of 21.0% and 5.8% respectively.
Although the South African government has implemented
legislative action to discourage tobacco use by increasing
taxation and banning advertising, tobacco consumption
still remains a public health concern [18,19]. The South
African Tobacco Control policy prohibits tobacco smokingin public spaces, but prohibiting waterpipe smoking has
not been effected. Although, studies provide sufficient evi-
dence that waterpipe use is a potential health risk, young
people in South Africa may not necessarily be aware of the
health risks of smoking the waterpipe. The purpose of this
study therefore was to determine the risk perceptions and
behaviours of university student waterpipe users in the
Western Cape in South Africa.
Methods
This study was a cross-sectional study conducted in the
Faculty of Community and Health Sciences with the as-
sumption that students studying in this faculty would be
aware of the potential health risks in waterpipe smo-
king. First year students, from all departments in the
faculty, are required to attend the interdisciplinary
modules offered in the faculty. As these classes are fairly
large in numbers, two of three classes were randomly
selected for students to participate in this study. A final
sample of 389 of self-selected participants voluntarily
participated in this study from a group of 415 students.
The final sample included 250 (64%) females and 139
(36%) males with a mean age of 22.2 (SD = 5.04) years.
Approximately 50% of the sample identified themselves
as Coloured (mixed ethnicity) followed by 40% Black
African, 6% Whites and 4% Indians.
Data was collected with a self-administered question-
naire. Specific items regarding waterpipe use were taken
from the Missouri College Health Behavior Survey
(MCHBS, 2010-2011) [20], which was developed at the
University of Missouri in Columbia, USA, to construct a
questionnaire for this study. Permission to conduct the
study was granted by the Institutional Review Board at
the University of the Western Cape. A pilot study was
conducted with 72 second year students in order to
determine if the items in the questionnaire were lan-
guage appropriate and made sense. The instrument was
adapted after the analysis of the pilot study. These
changes included the inclusion of additional items
concerning the behaviors, perceptions and knowledge of
waterpipe smoking. Additionally, the responses to the
items were modi- fied from a 3-point to a 5-point likert
scale so that it was easier for the participants to
understand.
Participants were informed regarding the purpose and
ethical considerations of the study, as well as the use of
the data for the purpose of publication. Participants there-
fore provided informed consent to voluntarily participate in
the study. The Chi-square (X2) tests were used to test for
significant differences between users and non-users in
terms of perceptions and behavior of smoking the
waterpipe. The statistical analysis was conducted with the
Statistical Package for Social Science (SPSS v 20.0).
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The results indicated that 40% of the respondents were
current waterpipe users. The mean age for first-time
waterpipe smoking was 15.7 years. Waterpipe users did
not perceive the waterpipe to be a health risk. The
perceptions of waterpipe users differed significantly from
the perceptions of non-users. Almost 50% of users, as
compared to non-users, believed that a waterpipe has
less nicotine (43% and 17%, p<0.01), the dangers of
smoking the waterpipe are exaggerated (48% and 13%,
p<0.01), and the tobacco toxins are filtered by the water
in the waterpipe (44% and 27%, p<0.01). The majority of
users believed that smoking the waterpipe is not addict-
ive (58% and 20%, p<0.01) and that users could quite
easily quit (53% and 17%, p<0.01). Furthermore, sharing
the waterpipe was perceived as not harmful by waterpipe
users (34% and 15%, p<0.01). More non-users than users
believed that long-term health problems such as heart
disease (almost 50% and 32.51%, p<0.01), lung cancer
(57.34% and 39.31%, p<0.01) and lung disease (57.33%
and 39,36%, p<0.01) could develop. The most common
reason for smoking the waterpipe was for relaxation
(67% and 65%) but this was not a significant finding
(Table 1).
Twenty-eight percent (28%) of waterpipe users smoked
the waterpipe on campus. Less than 1% smoked the
waterpipe in a restaurant. The majority smoked in a social
setting (61%), with other people (82%) and daily (70%).Table 1 Perceptions of the health risks of the hookah pipe
Perceptions of hookah pipe use
Smoking the hookah pipe helps one to relax
Smoking the hookah pipe helps people stay thin
One gets less nicotine from a hookah pipe
The hookah pipe is as addictive as cigarettes
An occasional cigarette is more dangerous than smoking the hookah pipe
The dangers of smoking the hookah pipe are exaggerated
Sharing the hookah pipe is not harmful to one’s health
Hookah pipe smokers become more addicted the more they smoke
Each inhalation of hookah smoking has an effect on the body
Hookah pipe smoking takes years off a smoker’s life
Smoking a hookah pipe is not as addictive as smoking cigarettes
Hookah pipe smokers can quit easily
Smoke inhaled from the hookah pipe contains harmful chemicals
Tobacco toxins are filtered out by the water in the hookah pipe
Health risks of hookah pipe use
The chances that a typical hookah pipe smoker will develop heart disease
The chances that a typical hookah pipe smoker will develop lung cancer
The chances that a typical hookah pipe smoker will develop lung diseaseTwenty-one percent of respondents smoked the waterpipe
in the family home. Respondents also indicated that the
tobacco mix was easily accessible (90%) (Table 2).
Discussion
This study describes the perceptions and behaviours of
waterpipe smoking (also known as shisha, hubbly bubbly,
narghile or hookah pipe) by university students in the
Western Cape. The percentage of waterpipe smokers
(40%) in our study sample was higher than the 18.6%
prevalence in the study by Senkubuge, et al. [10] but lower
than the 60% prevalence in the Combrink et al. [17] study,
both conducted in the northern provinces of South Africa.
The age of onset for waterpipe smoking in our study was
15.7 years, which is comparable with other studies15.
Overall, students did not perceive waterpipe smoking to
be a health risk since most of them believed the dangers
of smoking the waterpipe to be exaggerated. In addition,
students believed that there were no long-term addictive
and health effects from using the waterpipe. As with stud-
ies conducted locally and internationally, students could
therefore perceive the waterpipe as less harmful than
cigarette smoking [7,10,11,17] possibly owing to the belief
that water in the waterpipe filters out the tobacco toxins
[9]. However, previous studies have suggested that waterpipe
and cigarette smoking share similar health risks, with more
carbon monoxide, similar nicotine and more smoke expos-
ure in waterpipe smoking [5,9]. A recent study furtherUsers n (%) Non-users n (%)
154 (40%) 299 (60%) p value
96 (67%) 121 (65%) 0.39
33 (22%) 38 (17%) 0.13
66 (43%) 37 (17%) <0.01
48 (31%) 104 (46%) <0.01
56 (36%) 37 (16%) 0.06
73 (48%) 29 (13%) <0.01
53 (34%) 34 (15%) <0.01
52 (34%) 122 (53%) <0.01
51 (33%) 120 (52%) <0.01
42 (27%) 65 (28%) <0.01
90 (58%) 45 (20%) <0.01
82 (53%) 39 (17%) <0.01
55 (38%) 111 (49%) <0.01




Table 2 Associated behaviours with waterpipe use
Behaviours Users
40% (154)
Places where the waterpipe is smoked1
At home 11% (17)
On campus 28% (43)
In a restaurant 0.7% (1)
At a party 9% (13)
At a friend’s house 6% (9)
All of the above 46% (70)
Settings or occasions when the waterpipe is smoked
Family home 21% (30)
In a social setting 61% (88)
With alcohol consumption 13% (18)
After meals 5% (7)
Frequency of waterpipe smoking
Daily 70% (108)
Once a week 17% (26)
Every 2 weeks 3% (4)
Once a month 2% (3)
Waterpipe used with others 82% (124)
Waterpipe used alone 18% (27)
Tobacco mix easily available 90% (140)
1 The section for “Places where the waterpipe is smoked” contains 153/154
responses for these items on the questionnaire. The next sections are different
items within the questionnaire and therefore do not equate to 154.
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possibly due to waterpipe use [12].
Given the potential health risks of waterpipe smoking,
the behavioural patterns found in our study raise
concerns. The majority of waterpipe smoking occurred
alarmingly on a daily basis, which is much higher than
the findings of other studies [8]. Our study also
confirmed the social acceptability of waterpipe smoking
and easy accessibility of the tobacco used in the
waterpipe, as found in previous research [2,3]. Since
hookah bars, cafés and restaurants are considered the
most prevalent social places for waterpipe smoking, our
study unexpectedly highlights the high rates of use on
campus, rather than in restaurants. This high rate could
be due to the social acceptability and non-prohibition of
tobacco policies on the use of the waterpipe [8]. In other
words, since the waterpipe is not mentioned in any of
the South African policies of tobacco control or sub-
stance abuse, there seems an acceptability of public use
of the waterpipe. The South African Tobacco Control
policy [19] prohibits tobacco smoking in public spaces,
but prohibiting waterpipe smoking has not been effected
or considered in the policies. This non-prohibition could
add to the possible misperception that smoking the
waterpipe is not a health risk, and is therefore anacceptable social phenomenon. Of serious concern, is
the permissibility of waterpipe smoking in the family
home. Even though the majority did not smoke the
waterpipe in the family home, this finding also raises
concerns in terms of early onset of waterpipe use amongst
children and youth especially since a study in South Africa
raises similar concerns [10,17]. Family members could be
users and therefore initiators and supporters of early onset
of waterpipe use among youth [8].
Study limitations include the target sample of the
study and the cross-sectional design of the study. This
study was conducted with students registered with one
faculty at one university. Perhaps a broader target sam-
ple could affect the prevalence rates of waterpipe users
attending universities as there may be differing univer-
sity tobacco policies, which could constrain waterpipe
users. This was a cross-sectional study and therefore
only provides a snapshot of an occurrence. However, this
study is the start to an explorative process to understand
the extent of the problem of waterpipe users. Addition-
ally, this study provides key findings in terms of the
perceptions and behaviours regarding waterpipe smok-
ing by university students in South Africa.
Conclusion and recommendations
The results of this study confirm the false perception that
waterpipe smoking is harmless and non-addictive when
compared to cigarette smoking, and in addition highlights
the alarmingly high rates of daily use on campus. These
findings highlight the need for further research to deter-
mine the extent of waterpipe smoking at other universities
and within the public arena in South Africa. A review of
the South African tobacco policies should include and
regulate water pipe smoking. Specifically, restraints should
be imposed on hookah bars, cafés and restaurants in the
same way as tobacco control policies for cigarette smoking.
A revision of university policies is needed in order to in-
corporate waterpipe smoking within the policies and thus
constrain the public usage thereof. Furthermore, health
education programmes regarding this potentially harmful
activity need to be all-encompassing about the dangers of
waterpipe smoking, and should be implemented with much
younger youth, especially since the age of onset is earlier
than 18 years.
Competing interest
We do not have competing interest for this study.
Authors’ contributions
Author, KD, conducted the study and constructed the article. Author, NR,
analysed, interpreted and revised the article. Both authors read and
approved the article for submission.
Funding
We did not receive any funding for this study.
Daniels and Roman Tobacco Induced Diseases 2013, 11:4 Page 5 of 5
http://www.tobaccoinduceddiseases.com/content/11/1/4Received: 15 October 2012 Accepted: 4 February 2013
Published: 8 February 2013
References
1. World Health Organization: Waterpipe Tobacco Smoking: Health Effects
Research Needs and Recommended Actions by Regulators. Geneva: World
Health Organization; 2005. http://www.who.int/tobacco/global_interaction/
tobreg/Waterpipe%20recommendation_Final.pdf (accessed 20 June 2012).
2. Akl EA, Gunukula SK, Aleem S, Obeid R, Jaoude PA, Honeine R, Irani J: The
prevalence of waterpipe tobacco smoking among the general and
specific populations: a systematic review. BMC Public Health 2011, 11:244.
http://dx.doi.org/10.1186/1471-2458-11-244 [PMID: 21504559].
3. Maziak W, Rastam S, Eissenberg T, Asfar T, Hammal F, Bachir ME, Fouad MF,
Ward KD: Gender and smoking status-based analysis of views regarding
waterpipe and cigarette smoking in Aleppo, Syria. Prev Med 2004,
38:479–484.
4. Primack BA, Sidani J, Agarwal AA, Shadel WG, Donny EC, Eissenberg TE:
Prevalence of and associations with waterpipe tobacco smoking among
U.S. university students. Ann Behav Med 2008, 36:81–85. http://dx.doi.org/
10.1007/s12160-008-9047-6 [PMID: 18719977 / PMCID: PMC3004534].
5. Shihadeh A, Saleh R: Polycyclic aromatic hydrocarbons, carbon monoxide,
“tar”, and Nicotine in the mainstream smoke aerosol of the narghile
water pipe. Food Chem Toxicol 2005, 43:655–661. http://dx.doi.org/10.1016/
j.fct.2004.12.013 [PMID: 15778004].
6. Maziak W, Ward KD, Rastam S, Mzayek F, Eissenberg T: Extent of exposure
to environmental tobacco smoke (ETS) and its dose-response relation to
respiratory health among adults. Respir Res 2005, 6:13. http://dx.doi.org/
10.1186/1465-9921-6-13 [PMCID: PMC549073]. (6).
7. Reddy SP, James S, Sewpaul R, Koopman F, Funani NI, Sifunda S, Josie J,
Masuka P, Kambaran NS, Omardien RG: Umthente Uhlaba Usamila – The
South African Youth Risk Behaviour Survey 2008. Cape Town: South African
Medical Research Council; 2010.
8. Ghafouri N, Hirsch JD, Heydari G, Morello CM, Kuo GM, Singh R: Waterpipe
smoking among health science university students in Iran: perceptions,
practices and patterns of use. BMC Res Notes 2011, 4:496. http://dx.doi.org/
10.1186/1756-0500-4-496 [PMID: 22087840 / PMCID: PMC3279519].
9. Eissenberg T, Shihadeh A: Waterpipe tobacco and cigarette smoking
direct comparison of toxicant exposure. Am J Prev Med 2009, 37:518–523.
10. Senkubuge F, Ayo-Yusuf OA, Louwagie GM, Okuyemi KS: Water pipe and
smokeless tobacco use among medical students in South Africa. Nicotine Tob
Res 2012, 14:755–760. http://dx.doi.org/10.1093/ntr/ntr211 [PMID: 22039073].
11. Sepetdjian E, Shihadeh A, Saliba NA:Measurement of 16 polycyclic aromatic
hydrocarbons in narghile waterpipe tobacco smoke. Food Chem Toxicol 2008,
46:1582–1590. http://dx.doi.org/10.1016/j.fct.2007.12.028 [PMID: 18308445].
12. Dangi J, Kinnunen TH, Zavras AI: Challenges in global improvement of
oral cancer outcomes: findings from rural Northern India. Tobacco
Induced Diseases 2012, 10:5. http://dx.doi.org/10.1186/1617-9625-10-5.
13. Monzer B, Sepetdjian E, Saliba N, Shihadeh A: Charcoal emissions as a
source of CO and carcinogenic PAH in mainstream narghile waterpipe
smoke. Food Chem Toxicol 2008, 46:2991–2995. http://dx.doi.org/10.1016/j.
fct.2008.05.031 [PMID: 18573302].
14. Al-Kubati M, Al-Kubati AS, Al’Absi M, Fiser B: The short-term effect of
water-pipe smoking on the baroreflex control of heart rate in
normotensives. Auton Neurosci 2006, 126-127:146–149. http://dx.doi.org/
10.1016/j.autneu.2006.03.007 [PMID: 16716761].
15. Aljarrah K, Ababneh ZQ, Al-Delaimy WK: Perceptions of hookah smoking
harmfulness: predictors and characteristics among current hookah users.
Tobacco Induced Diseases 2009, 5:16. http://dx.doi.org/10.1186/1617-9625-5-
16 [PMID: 20021672 / PMCID: PMC2806861].
16. Munckhof WJ, Konstantinos A, Wamsley M, Mortlock M, Gilpin C: A cluster
of tuberculosis associated with use of marijuana water pipe. Int J Tuberc
Lung Dis 2003, 7:860–865.
17. Combrink A, Irwin N, Laudin G, Naidoo K, Plagerson S, Mathee A: High
prevalence of hookah smoking among secondary school students in a
disadvantaged community in Johannesburg. S Afr Med J 2010, 100:297–299.
18. Groenewald P, Vos T, Norman R, Laubscher R, van Walbeek C, Saloojee Y, et
al: Estimating the burden of disease attributable to smoking in South
Africa in 2000. S Afr Med J 2007, 97:674–681.
19. Department of Health South Africa: Tobacco products control amendment Bill;
Accessed online: 01 February 2013. http://www.doh.gov.za/docs/bills/tpcab.pdf.20. Partners in Prevention Programme: Missouri’s higher education substance
abuse consortium, 1 (2) Special Edition. Missouri College Health Behavior
Survey (MCHBS, 2010-2011); Accessed online: 27 July 2010. http://pip.
missouri.edu/docs/briefs/PIP_1_2_SE.pdf.
doi:10.1186/1617-9625-11-4
Cite this article as: Daniels and Roman: A descriptive study of the
perceptions and behaviors of waterpipe use by university students in
the Western Cape, South Africa. Tobacco Induced Diseases 2013 11:4.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
